EXHAUST GAS PUiOFYJNG APPARATUS 
BACKGROUND OF THE INVENTION 
Field of the Inventiop 

The present invention relates to an exhaust gas purifying apparatus containing an 
exhaust pipe for foxming an exhaust way communicated with an exhaust port of an engine, 
and a catalyst disposed in the exhaust way for purifyii^ exhaust gas. 
Description of the Related Art 

Conventionally, in a small size engine such as a motorcycle engine, a cylindrical 
catalyst is used for purifying exhaust gas discharged from an exhaust port of a motorcycle 
engine to an exhaust way of an exhaust pipe. This cylindrical catalyst contains a punching 
tube with a center hole and a catafyst component retained on the punching tube. This 
cylindrical catalyst is disposed to cover an inwall surface of the exhaust way for gaining an 
engine output sufficiently. This cylindrical catalyst is high in a blowing rate so as to 
suppress a pressure loss for ensuring the engine output. This cylindrical catalyst, 
however, is a small area to react with the ^diaust gas, exhibiting a low purification— rate. 

So, this cylindrical catalyst sometimes requires the honeyconib catalyst at the 
downstream of the cylindrical catalyst in the exhaust way lEbr improving the purifying 
ability. 

Further, Patent Publications disclose some exhaust gas pvirifying apparatus with the 
cylindrical catalyst which retains a catalyst component on a punching tube in following 

a)~(5). 

(1) Japanese Unexamined Patent Publication (KOKAI) NoaO- 299,469 (1998) 
discloses an exhaust gas purifying apparatus with a catalyst pipe in which a catalyst 
component is retained on an inner circumfeirencial sur&ce and on an outer 
circumferrendal surbce of a punching pipe capable of swinging in the central region 
located in a radial direction of the exhaust way of the mufCLer of the 2— stroke cycle 
engine. For activating the catalyst component, it is desirable that the catalyst pipe is 
heated over the predetermined temperature. According, the catalyst pipe is moved to 
an upstream ^de in the mufOer for activating the catalytic reaction, when temperature in 



the muffler is low like an engine- idling period. The catalyst pipe is moved to the 
downstream side in the muffler to suppress overheat of the catalyst, when the 
temperature in the muffler is high. In this apparatus, the number of catalyst pipe is onty 
one* 

(2) Japanese Unexamined Patent Publication (KOKAJ) No. 5-312,030 (1993) 
discloses an exhaust gas purifying apparatus in which a cylindrical catalyst retaining a 
catalyst component is installed at a central portion of an exhaust way of the muffler by a 
holding plate having a disk- shape. ITiis apparatus has a blowing hole in the holding plate 
to discharge exhaust gas. So, the exhaust gas runs into a cylindrical catalyst The 
remainder of the exhaust gas runs not through the cylindrical catalyst but through the 
blowii^ hole of the holding plate. In this apparatus, the number of catalyst pipe is only 

Cone. 

O 

0 (3) Japanese Unexamined Patent Publication (KOKAI) No. 7- 54.642 a995) disctoses 
man exhaust gas purifying apparatus which contains: an exhaust pipe connected with the 

1 P exhaust port of the engine, and an eadiaust muffler connected with the downstream side of 
yjthe exhaust pipe. This apparatus has the cylindrical main catafyst member disposed 
pcoaxiaify to cover the inwaH surface of the exhaust pipe. The exhaust gas is purified by 
f;^the main catalyst member when the engine is driven. Howeverv when the main catalyst 
Omemb>er is not sufGcientfy heated in an engine starting period, the activation of the main 
ry catalyst member is insufficient. Then, this apparatus is provided with a sub catalyst 

member, namely, a cylindrical portion retaining the catalyst component, at the portion 
connected with the exhaust port of the engine in the exhaust pipe. The sub catalyst 
member is early heated to be activated in the engine starting period, since it is near to the 
exhaust port of the engine. Accordingly, the puri£cation rate is improved in the engine 
starting period. 

(4) Japanese Unexamined Patent Publication (KOKAO No. 7- 269,331 (1995) 
discloses an exhaust gas purifying apparatus including a punching pipe with a catalyst 
com^nent and covering an inner sur^e of the exhaust pipe coaxiall^. 

(5) Japanese Unexamined Patent Publication (KOKAD No. S- 86,843 (1993) discloses 
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an exhaust gas purifying apparatus in which the main catalyst 100 for purifying the 
exhaust gas is placed at a downstream side of an eschaust way 220 of a body 210 connected 
with the exhaust pipe 200. The apparatus shown in Figure 10 has a pre- catalyst 300 
placed in an upstream side of the main catalyst 100. A blowing passage 400 is formed 
between an outer circumferrencial sxirface of the pre— catalyst 300 and an inwall sur&ce of 
the exhaust way 210. The pre- catalyst 300 is formed of a ceramic honeycomb carrier 
301 retaining an catalyst component, and it is held in an external sleeve 302 by cushions 
for preventing the damage of the ceramic honeycomb carrier 301 as shown in Figure 11. 
The pre- catalyst 300 is placed by a supporting member 330 (a width of "M", a thickness 
of "t" ) in the center region located in a radial direction of the exhaust way 220. The 
apparatus shown in Figure 10 is provided with a closing plate 212 for reflecting the 
p exhaust gas. The closing plate 212 is placed distance "LA" apart at the downstream side of 
O the main catalyst 100 in the body 210 so as to 6ice the flow of the exhaust gas. 

iH 
© 

J SUMMARY OF THE INVENTION 

The exhaust gas purifying apparatus of aforesaid publications has a complicated 
g constitution; therefore, they requires an improvement for a simple constitution for raising 
n a purification rate of the exhaust gas without decreasing the engine output. In addition. 
J-J according to the cylindrical catalyst used in the conventional technique, since it is formed 
m of the punching tube retaining the catalyst component, the contact area with exhaust gas is 
small, and the purification rate is not sufficient. 

Further, according to the apparatus (shown in Figures 10 and 11) disclosed in 
Japanese Unexamined Patent Publication (KOKAD No. 5— 86,843, the honeycomb catalyst, 
exhibiting a high rate in purifying the exhaust gas, is used as the pre— catalyst 300 instead 
of the punching tube exhibiting a low rate in purifying the eadiaust gas. However, 
according to the pre— catalyst 300 formed of the ceramic honeycomb caziier 301 retaining 
the catalyst component, a reaction area with the exhaust gas is larger than that of the 
punching tube; so, purification rate b hi^er than that of the punching tube. The ceramic 
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haneycomb carrier 301, however, is high in resistance and pressure loss of the exhaust 
gas. 

Accordingly, the apparatus shown in Figures 10 and 11 increases the resistance and 
the pressure loss in discharging the exhaust gas into the exhaust way 220. As a result, 
the apparatus shown in Figure 10 and 11 decreases the output of the engine considerably 
while ensuring the purification rate of exhaust gas. So, it is necessary to largely increase 
an area of the blowing passage 400. When the area of the blowing passage 400 placed at 
the outer circuinferrencial side of pre- catalyst 300 is large, the exhaust gas superfluously 
runs through the blowing passage 400, thereby reducing a purification aHlity of the 
exhaust gas. Reversely, when the area of the blowii^ passage 400 is superfluously 
decreased to reduce the quantity of exhaust gas which runs through the blowuig passage 
q400. the engine output is considerably reduced. 

ifs 

§3 In addition, the pre- catalyst 300 formed of the honeycomb catalyst is near to the 
l^exhaust port of the engine to generate thcxmal problems of the pre— catalyst 300, being 
^in high temperatures. 

O The present invention has been accomplished in view of the aforesaid circumstances. 
i^It is therefiore an object of the present invention to provide an exhaust gas purifying 
^apparatus which raises a purification ability of an exhaust gas by a simple construction 
njwhile suppressing the decrease of the engine output. 

According to a first aspect of the present invention, an exhaust gas purifying 
apparatus conysrising an exhaust pipe for forming an exhaust way communicated with an 
exhaust port of an engine, and a catalyst disposed in the exhaust way for purifying an 
exhaust gas; 

the improvement comprising: 

the exhau^ way of the exhaust pipe having a first mounting position and a second 
mounting position disposed at the downstream side with respect to the first mounting 
position; 

the catalyst having a first honeycomb catalyst portion placed at the first mounting 
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position of the exhaust way and a second honeycomb catalyst portion placed at the second 
mounting position of the exhaust way, the first honeycomb catalyst portion having an outer 
circumferrencial sur&ce for forming a blowing passage with an inwall surface of the 
exhaust pipe and including a metallic first cairier with a plurality of holes being along a 
length direction of the exhaust way of the exhaust pipe, the second honeycomb catalyst 
portion including a metallic second carrier with a plurality of holes being along a length 
direction of the exhaust way of the exhaust pipe; and 

wherein the ra<£al cross sectional area in a catalyst region of the first honeycomb 
catalyst portion is set in the 1/5—2/3 range with respect to the radical cross sectional area 
of a flowing way defined by the inwall surfece of the first mounting position of the exhaust 
way with the first honeycomb catalyst portion being removed. 

O According to the first aspect of the present invention, the radial cross sectional area 
-tin the catalyst region of the first honeycomb catalyst portion is set in the 1/5—2/3 range 
"i^th respect to the radical cross sectional area of the flowing way formed by the inwall 
yjsur£ace of the first mounting position of the exhaust way, with the first honeyconib catalyst 
^portion being removed. Therefore, it is possible to raise a purification ability of the exhaust 
^'^as while suppressing the decrease of the engine ou^uL 

sT feffect of the Invention 

According to the exhaust gas purifying apparatus of the present invention, the catalyst 
has: (1) the first honeycomb catalyst portion placed at the first mounting position of the 
exhaust way; and (2) the second honeycomb catalyst portion placed at the second 
mounting position of the exhaust way. The first honeycomb catalyst has the outer 
circumferrencial surface for forming the blowing passage with the inwall surface of the 
exhaust pipe, including the metallic first carrier with a plurality of holes being along a 
length direction of the exhaust way of the exhaust pipe. The second honeycomb catalyst 
portion includes the metallic second carrier with a plurality of holes being along a length 
direction of the exhaust way of the exhaust pipe. The radial cross sectional area in the 



- 5 - 



catalyst region of the first honeycomb catalyst portion 19 set in the V5~2/3 range with 
respect to the radial cross sectional area of the flowing way defined by the inwall surfece 
of the first mounting position of the exhaust way with the first honeycomb catalyst portion 
being removed. 

Accordingly, the exhaust gas discharged from the exhaust port of the engine can be 
purified in both of the first honeycomb catalyst portion and the second honeycomb catalyst 
portion; so, the purification rate is higher. The exhaust gas discharged from the exhaust 
port of the engine is divided into: (1) one flow which runs through the blowing passage to 
the second honeycomb catalyst portion without running throu^ the holes of the first 
, honeycomb catalyst portion; and (2) the other flow which runs throu^ the holes of the 
□first honeycomb catalyst portion into the second honeycomb catalyst portion. This can 
ensure a flow quantity of the exhaust gas by the blowing passage to suppress the decrease 
:^^of the engine output. This can ensure a purification ability, since the exhaust gas runs 
in through the blowing passage formed at the outer circumferential suz&ce of the first 
J" honeycomb catalyst portion into the second honeycomb catalyst portion placed at the 
downstream side. 

p The carrier of the first honeycomb catalyst portion, being formed of metal, can 
'^increase an area for reacting with the exhaust gas to ensure a flow area of holes in 
com{»rison with a ceramic carrier. This can decrease a passage resistance of the exhaust 
gas. Also, this can advantageously prevent a pressure loss so as to improve the engine 
output even in the case where the first honeycomb catalyst portion is near to the exhaust 
port of the engine. 

The exhaust gas, having highr- temperature, runs through the first honeycomb 
catalyst portion being near to the exhaust port of the engine. Accordingly, although the 
first honeycomb catalyst portion has a small reaction— area owing to the blowing passage, 
it can ensiu-e the purification rate. Further, the carrier of the first honeycomb catalyst 
portion, being near to the exhaust port of the engine, is to be in high— temperature: the 
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carrier of the first honeycomb catalyst partion is formed of metal to improve a heat 
conduction quantity. So, the carrier of the first honeycomb catalyst portion can 
advantageously increase a thermal conduction quantity to the exhaust pipe so as to 
suppress a thermal damage of the first honeycomb catalyst portion. 

The second honeycomb catalyst portion, is far from, the exhaust port of the engine in 
comparison to the first honeycomb catalyst portion. So, the temperature of the exhaust gas 
is to be decreased in the second honeycomb catalyst portion. However, the exhaust gas 
is heated in temperature by catalytic reaction in the first honeycomb catalyst portion, and 
the heated exhaust gas runs into the inlet of the holes of the second honeycomb catalyst 
portion. So, the exhaust gas flowing into the inlet of the second honeycomb catalyst 

P^portion is advantageously high in temperature, thereby raising a purification rate of the 

yexhaust gas in the second honeycomb catalyst portion. 

Q Accordingly, the exhaust gas purifying apparatus according to the present invention 
I raises a purification ability cf the exhaust gas by a simple construction while suppressing 
^=^the decrease of the engine output. 

y Suitable Mode of the Invention 

According to the present invention, the radial cross sectional area of the catalyst 
llJ region of the first honeycomb catalyst portion means the radial cross sectional area of the 
catalyst region along a radial direction of the first honeycomb catalyst portion, exhibiting an 
inlet of the first honeycomb catalyst portion. 

In other words, "St" ( suffix t: Total ) exhibits the radial oross sectional area of the 
flowing way defined by the inwall sur&ce of the first mounting position of the exhaust way, 
with the first honeycomb catalyst portion being removed. "Sc" ( suffix c: Catalyst ) 
exhibits the radial cross sectional area in the catalyst region of the fiurst honeycomb 
catalyst portion. The ratio of Sq/St is set in the 1/5-2/3 range, namely, in the 0^-0.67 
range, in the 20%— 67% range. 

The reason why the ratio of Sc/St is set in the 1/5-21/3 range is as follows: As 



showrn in Figure 8, when the ratio of Sc/St is less than 1/5, a purification rate of the 
exhaust gas is remarkably decreased. As shown in Figure 7, when the ratio of Sc/St 
exceeds 2/3, the engine output remarkably decreases. 

The exhaust gas purifying aj^ratus according to the present invention is used in the 
exhaust system for discharging the exhaust gas of the engine. The engine, for example, 
the 2— stroke cycle engine or the 4- stroke cycle engine, etc. Further, the engine of the 
motorcycle or an engine of the four— wheeled vehicle is available. 

According to the suitable mode of the present invention, the exhaust way of the 
exhaust pipe can include a snnall diameter portion with the first mounting position disposed 
at the upstream side of the exhaust way, and a large diametor portion with the second 
mounting position disposed at the downstream side in the exhaust way with respect to the 
Ipsmall diameter portion. The area of the flowing way of the small diameter portion is 
?^^sroa11er than that of the large diameter portion. The area of the flowing way of the large 
ffidiameter portion can be 1.1--6 times, for instance 1J2— 4 times as large as that of the small 
llfdiameter portion. This is not limited to these magnifications. The first honeycomb 
^ catalyst portion is placed in the small diameter portion, and the second honeycondb catalyst 
Gportion is placed in the large diameter portion. 

Id The density of the holes of the first honeycomb catalyst portion is preferably set in 
'^the range 40—200 cells per square inch. The reason is as follows: when the density of 
i^^the holes of the first honeycomb catalyst portion is less than 40 cells per square inch, the 
cata^c reaction area of the first honeycomb catalyst portion is to be insufficient, and a 
catalyst ability and a structural strength of the catalyst are to be insufGcient. When the 
density of the holes of the first honeycomb catalyst portion exceeds 200 cells per square 
inch, the pressure loss in the first honeycomb catalyst portion increases to reduce the 
engine output. When c 1 (unit: cells per square inch) eachibits the density of holes of the 
first honeycomb catalyst portion, a 2 (unit: cells per square inch) ochibits the density of 
holes of the second honeycomb catalyst portion, the present invention allows each c& a 1 
^ a 2, a 1< a 2, and 1> <y 2. 

The axial length of the first honeycomb catalyst portion is preferably 0.5—1 times as 
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long as the diameter of the first honeycomb catalyst portion. When the axial length of the 
first honeycomb catalyst portion is less than 0.5 times, a catalytic reaction area in the first 
honeycomb catalyst portion is insufficient to reduce the purification ability owing to the 
blowing of the exhaust gas. When the axial length of the first honeycomb catalyst portion 
exceeds 1 times, the pressure loss in the first honeycomb catalyst portion increases to 
reduce the engine output. Still, the diameter of the first honeycomb catalyst portion 
contains an external sleeve, when it has the external sleeve. 

According to the suitable mode of the exhaust gas purifying apparatus of the present 
invention, the blowing passage can be a space formed by a first supporting member ( for 
example a stay ) for holding the first honeyconib catalyst portion in the smaller diameter 
portion. The exhaust gas runs through the first honeycomb catalyst portion to be purified, 

ir|he remainder of the exhaust gas runs through the blowing passage farmed at the outer 

pide of the first honeycomb catalyst portion. 

According to the suitable mode of the eshaust gas purifying apparatus of the present 

'''•4 

ylnvention, the first honeycomb catalyst portion can be installed at the first mounting 
^|)osition of the exhaust way by the first supportiag member placed between the inwall 
C=giiiface of the exhaust way and the outer circumferrencial surbce of the first honeycomb 
yjpatalyst portion. The first supporting member may be a thin member( for exan^e a stay ) 
~ to decrease the passage resistance of the exhaust gas. 

ilJ According to the suitable mode of the exhaust gas purifying apparatus of the present 
invention, the second honeycomb catalyst portion can be installed at the secoiKl mounting 
position of the exhaust way by the second supporting member placed between the inwall 
surface of the exhaust way and the outer circumferrencial surface of the second 
honeycomb catalyst portion. The second supporting member may substantially close the 
space between the inwall surface of the exhaust way and the outo* circumferrencial 
surface of the second honeycomb catalyst pcntion. Therefore, it can efCectively prevent 
that the exhaust gas i-s not purified by at least one of the first honeycomb catalyst portion 
and the second honeycomb catalyst portion; thereby ensuring the purification rate of the 
exhaust gas. 
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According to the suitable mode of the exhaust gas puiifying apparatus, the second 
supporting member can form a second blowing passage of the exhau3t gas between the 
inwall surface of the exhaust way of the exhaust pipe and the outer ciicumferrendal 
suttace of the second honeycomb catalyst portion. In such case, the second blowuig 
passage can discharge the exhaust gas so as to suppress the decrea^ng of the engine 
output advantageously. 

According to the suitable mode of the exhaust gas purifying apparatus of the present 
invention, the first honeycomb catalyst portion can include a metallic first carrier retaining 
a catalyst component and a first external sleeve for holc^ng the outer circumferrencial 
sux&ce of the metallic first carrier. Also the second hon^comb catalyst portion can 
include a metallic second carrier retaining a catalyst component and a second external 
J^leeve for holding the outer circumferential surface of the metallic second carrier. After a 
J=i:onvolute body is formed by rolling a metallic wave plate and a metallic flat plate in a 
Cortex shape, the metallic first carrier of the first honeycomb catalyst portion can be 
ifltonned by bonding the convolute body with blazing material. 

y=l After another convohite boc^ is formed by rolling another metallic wave plate and 
ianother metallic flat plate in a vortex shape, the metallic second carrier of the second 
r honeycomb catalyst portion can be formed by bonding the convolute body with blazing 

5niaterial. The flat plate and the wave plate can be formed of heat resistant metal — heat 

Q 

lyresistant steel such as stainless steeL The following exemplifies the production technique 
of the first carrier of the first hon^conib catalyst portion and the second carrier of the 
second honeycomb catalyst portion. Firstly, the flat plate made of metallic fcal and the 
wave plate made cf metallic foil are rolled to be bonded with blazing material so as to form 
a sleeve having a large number of holes — honeycomb holes — opening in an axial 
direction. Nextly, an catalyst component layer is retained on the wall surfece of the holes 
of the carrier for purifying the exhaust gas- The catalyst component can be made of at 
least one of platinum, palladium, rhodium, etc. 

Accordii:^ to the suitable mode of exhaust gas purifying apparatus of the present 
invention, the second honeycomb catalyst portion can be lazg«- than the first honeycomb 
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catalyst portion in a purification ability per unit time. So, the second honeycomb catalyst 
portion may be a main catalyst and the first honeycomb catalyst portion may be a 
pre— catalyst 

When "Sc" (siiffix c: Catalyst) exhibits the radial cross sectional area in the catalyst 
region of the first honeycomb catalyst portion, and when "Sb" ( suffix b : Blow) exhibits 
the radial cross sectional area of the blowing passage, the ratio of Sc/Sb is set in the 
0^5—2.06 range. The ratio of Sc/Sb is preferably set in the 0.25-2.06 range. Such case 
is advantageous in ensuring the purification ability of the exhaust gas while suppressing 
the decrease of the engine output. The ratio of Sc/Sb is not limited to the abovementioned 
range. 

gRIEF DESCRIPTION OF T HE DRAWING 

^ A more complete appreciation of the present invention and many of its advantages 
Cwill be readily obtained as the same becomes better understood by reference to the 
jJoUowing detailed description when considered in connection with the accompanying 
-drawing and detailed specifk:ation, all of which forms a part of the disclosure: 
Q Figure 1 schematically illustrates a sectional view showing a condition that an 
exhaust gas purifying apparatus concerning to Embodiments 1—4 along a flow direction of 
^exhaust gas; 

\ Figure 2 illustrates a sectional view along 11— U line in Figure 1; 
Figure 3 illustrates a sectional view along m— IH line in Figure 1; 
Figure 4 schematically illustrates a sectional view showing a condition that an 
exhaust gas purifying apparatus; 

Figure 5 illustrates a sectional view along V— V line in Figure 4; 

Future 6 schematically illustrates a sectional view showing a condition that an 
exhaust gas purifying apparatus concerning Embodiment 6 along a flow direction of 
exhaust gas; 

Figure 7 illustrates a graph concerning Embodiment 1 showing a relationship 
between a horsepower of an engine output and a ratio, and the ratio esdiibits the cross 
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sectional area occupied by a catalyst region of the first honeycomb catalyst portion with 
respect to all of a cross sectional area of a small diameter portion of an exhaust way; 

Figure B illustrates a graph concerning Embodiment 1 showing a relationship 
between a purification rate of HC and a ratio, the ratio exhibits the cit»s sectional area 
occupied by a catalyst region of the first honeycomb catalyst portion with respect to all of 
a cross sectional area of a small diameter portion of an exhaust way; 

Figure 9 illustrates a graph showing a purification rate of HC concerning 
Embodiments 1,2, 3 and Comparison Example 1; 

Figure 10 schematically illustrates a sectional view showing an exhaust gas purifying 
apparatus concerning the conventional technique along a flow direction of exhaust gas; and 

Figures 11 illustrates a sectional view showing a pre- catalyst of the exhaust gas 
^ purifying apparatus concerning the conventional technique along a flow direction of 
exhaust gas. 

} DETAILED DESCRIPTION OF THE PR EFERRED EMBODIMENTS 

Embodiments 1, 2, 3, 4, and 5 will hereinafter be described with reference. 
^ Embodiment 1 

Figure 1 illustrates an exhaust gas purifying apparatus lA of Embodiment 1, The 
"exhaust gas purifying apparatus lA is applied to a 2- stroke cycle engine 90 of a 
motorcycle- This apparatus lA has an exhaust pipe 2a, a first honeycomb catafyst portion 
3a, and a second honeycomb catalyst portion 4a. The exhaust pipe 2a forms an esdiaust 
way 2 commimicated with the exhaust port 93 of the 2— stroke cycle engine 90. The 
first honeycomb catalyst portion 3a is placed in a first mounting position 2f of a small 
diameter portion (tlie first catalyst region) 21a formed at an upstream side of the exhaust 
way 2. The second honeycomb catalyst portion 4a is placed in the second mounting 
positi<m 2s of a lai:ge diameter portion 22a (the second catalyst regioiO fanned at a 
downstream side separated' at a predetemiined distance from the smaU diameter portion 
21a in a longitudinal direction "P" of the exhaust pq>es 2. 

That is to say, the esdiaust way 2 of the exhaust pipe 2a has the small diameter 
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portion 21a and the large diameter portion 22a, being communicated with the exhaust port 
93 of the 2- stroke cycle engine 90, The smaU diameter portion 21a has the first 
honeycomb catalyst portion 3a. The large diameter portion 22a has the second 
honeycomb catalyst portion 4a- Still, the position "MA" of the small diameter portion 21a 
has an inner diameter of SOmm. The diameter of the small diameter portion 21a is 
regulated at the position "MA", Uie inlet of the first honeycomb catalyst portion 3a. The 
large diameter portion 22a has an inner diameter of 90mm. Accordingly, the cross 
sectional area of the flowing way of the large diameter portion 22a is about 3 times as 
large as that of the small diameter portion 21a. 

The first honeycomb catalyst poition 3a, including a first external sleeve 34, has an 
outer diameter of 30mm- The first honeycomb catalyst portion 3a is formed as follows: 
gthe convolute body is formed by rolling a metallic wave plate 31 and a metallic flat plate 30 
On a vortex shape to produce a earner 3k having a large number of holes 32 ( honeycomb 
pioles) opening in an axial direction. The plates 30 and 31 are made of metal foil. The first 
^Jextemal sleeve 34 is attached at the outer circumfeirencial of the carrier 3k. The blazing 
^material is coated on the carrier 3k having a length of 20mm. Afterwards, the carrier 3k 
" jis heated at a condition of 1200 °C X Ih in a vacuum atmosphere to bond the flat plate 30 
I >nd the wave plate 31 in a brazing treatment. The metal fcal can be steel with 
Oheat— resistance and conxision resistance, svich as stainless steel, etc. 

^ Afterwards, the carrier 3k with the first external sleeve 34 is soaked in a ceramic 
slurry for a predetermined hour to coat an alumina ceramic layer on the sur&ce of the 
plates 30 and 31. Further, the alumina cerannic layer is fired at a firing temperature of 
about 480- 520 *C . Afterwards, the carrier 3k with the external sleeve 34 is soaked in a 
solution including an catalyst component for a predetermined hour so as to retain the 
catalyst component in the alumina ceramic layer so as to fcrm a catalytic layer. The 
catalyst component may mainly be platinum (Pt). rhodium (Rh). and palladium (Pd). Still, 
the axial end sur&ces and the outer circumfetrencial surf^e of the first external sleeve 34 
is not covered with the catalytic layer owing to a masking treatment. 

As shown Figure 1, the first honeyconob catalyst portion 3a is placed in the small 
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diameter portion 21a fonned at the upstream side of the exhaust way 2. As shown in 
Figure 2, the first honeycomb catalyst portion 3a is held in the small diameter portion 21a 
in a hollow condition by the stay 8 (shown in Figure 2) working as the first supporting 
member. The stay 8 is placed between an outer circumferrencial surfece 34f of the first 
external sleeve 34 of the first honeycomb catalyst portion 3a and an inwall surface 20a of 
the exhaust pipe 2a. The stay 8 is formed of metal with heat- resistance. The stay 8 is 
formed of a thin member ( thickness: Tc ) to decrease a passage resistance of the exhaust 
gas. The stay 8 has a first portion 81, a second portion 82. and a third portion 83- The first 
portion 81 is brought into contact with the outer circumferrencial surface 34f of the first 
external sleeve 34 of the first honeycomb catalyst portion 3a by welding. The second 
portion 82 is brought into contact with the inwall surface 20a of tbs exhaust pipe 2a by 
rtwelding. The third portion 83 is connected with the first portion 81 and the second portion 
ysa. Accordingly, the blowing passage 200 of the exhaust gas is formed by the stay 8 
flbetween the first external sleeve 34 of the first honeycomb catalyst portion 3a and the 
Ujinwall sur&ce 20a of the exhaust pipe 2a. 

According to the present embodiment. "Sc" exhibits the radial cross sectional area in 
Othe catalyst region of the first honeycomb catalyst portions 3a. Since "Sc" is the ladial 
yjcross sectional area of the catalyst region of the first honeycomb catalyst portions 3a, "Sc" 
ymears the region surrounded by the inner circirnifeixencial surface 34i of the first external 
illsleeve 34 of the first honeycomb catalyst portions 3a. Since "Sc" is regulated at the 
position "MA" of the inlet of the first honeycomb catalyst portion 3a, "Sc" does not contain 
the radial cross sectional area of the first external sleeve 34. and "Sc" contains the radial 
cross sectional area of the flowing way of the holes 32 of the first honeycomb catalyst 
portion 3a. Concretely, in the case where the first honeycomb catalyst portion 3a is in a 
sleeve shape, when "D" exhibits the diameter of the inner circumferrencial surface 34i of 
the first external sleeve 34. the radial cross sectional area of "Sc" of the first honeycomb 
catalyst portion 3a is fundamentally exhibited by ( jt D ^ y4. 

According to the present embodiment, "St" ( sufSx t: Total ) exhibits the radial cross 
sectional area of the flowing way defined by the inwall sur&ce 20a of the first mounting 
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position 2f of the small diameter portion 21a out of the exhaust way 2, with the first 
honeycomb catalyst portion 3a being removed. "Sc", "St" and "St" are regulated at the 
position "MA" (shown in Figure 1), at the inlet of the first honeycomb catalyst portion 3a. 

The ratio of Sc/St is set in the 1/5- 2/S range, namely, the 0.2—0.67 range, the 
20%— 67% range. Still, the cross sectional area of the stay 8 can be disregard, being 
considerably smaller than cross sectional area of "St", "Sc", or "Sb", as understood from 
Figure 2. For example, the stay 8 is 1.5-3 ram ( 2mm ) in thickness, and the cross 
sectional area of the stay 8 is less than 15% of the cross sectional area of "Sc". 

The reason why the ratio of Sc/St is set in the VS-l/^ range are as follows: Figure 
8 shows that when the ratio of ScvSt is less than 1/5, the purification rate dt the exhaust 
gas remarkably decreases. Figure 7 shows that when the ratio of Sc/St exceeded 2/3, the 
pengine output remarkably decreases. 

hr Moreover, the density of holes 32 of the first honeycomb catalyst portion 3a is set in 
-K the range of 40— 200 cells per square inch, concretely 100 cells per square inch. When 
Il|the density of holes 32 of the first honeycomb catalyst portion 3a is less than 40 cells per 
^ square inch, the active performance of the first honeycomb catalyst portion 3a and the 
p structural strength are insufficient. When the density of holes 32 of the first honeycomb 
catalyst portion 3a exceeds 200 cells per square inch, the pressure loss of the first 

5 honeycomb catalyst portion 3a increases and the engine output decreases. 

W 

fy The axial length of the first honeycomb catalyst portion 3a along a flow direction of 
the exhaust gas is 0.5— 1 times as large as the diameter of the first honeycomb catalyst 
portion 3a including the first external sleeve 34. 

The second honeycomb catalyst portion 4a has an outer diameter of 7Qmm. The 
second honeycomb catalyst portion 4a is formed like the first honeycomb catalyst portion 
3a as follows: a convolute body is formed by rolling a metallic wave plate 41 and a 
metallic flat plate 40 in a vortex shape to produce a carrier 4k having a large number of 
holes 42 — honeycomb holes — opening in an axial direction. The carrier 4k has a 
length d SQnun, and the density of holes of 100 cells per square inch. A second external 
sleeve 44 is attached at the outer ciicumferrencial surbce of the carrier 4k. Afterwards, 
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the blazing material is coated on the carrier 4k. The carrier 4k is heated at a condition of 
1200 °C X Ih in a vacuum atmosphere to bond the flat plate 40 and the wave plate 41 in a 
brazing treatment. 

Afterwards, the cairier 4k with the first external sleeve 44 is soaked in a ceramic 
slurry far the predetermined hour to coat an aliunina ceramic layer on the surface of the 
carrier 4k. Further, the alumina ceramic layer is fired at a firing temperature. 

The second honeycomb catalyst portion 4a is placed at the large diameter portion 22a 
which is placed about 200nmi apart in the downstream side from the outlet of the first 
honeycomb catalyst portion 3a in the small diameter portion 21a along a longitudinal 
direction "F'. 

As shown in Figure 3, the second honeycomb catalyst portion 4a is held in the large 
pdiameter portion 22a by a parting plate lOK having a ring shape which works as a second 
Wsupporting member. The parting plate lOK is placed between the inwall surface 20a of the 
©cachaust way 2 of the exhaust pipe 2a and the outer circumferrencial sur&ce of the second 
y-ihoneyconib catalyst portions 4a. The parting plate lOK closes or substantially closes the 
'^'^space between the inwall surface 20a of the exhaust way 2 of the exhaust pipe 2a and the 
Oouter circumferrencial surfece 44f of the second external sleeve 44 of the second 
I J honeycomb catalyst portion 4a- 
Z The exhaust gas purifying apparatus lA is used for discharging the exhaust gas from 
lUthe exhaust port 93 of the 2- stroke cycle engine 90 of the motorcycle to the esdiaust . way 
2 of the exhaust pipe 2a. As understood from Figure 1, the exhaust gas is introduced 
firam exhaust port 93 of the exhaust way 2, it runs through the small diameter portion 21a 
and the large diameter portion 22a of the exhaust way 2 in sequence. 

That is to say, the exhaust gas discharged from the exhaust port 93 of the engine 90 
is divided into one flow and the other flow. The one flow runs through a large number of 
holes 32 of the first honeycomb catalyst portion 3a of the small diameter portion 21a. The 
other fiaw runs through the blowing passage 200 placed at the outer drctunferrencial side 
of the first honeycomb catalyst portion 3a. In the first honeycomb catalyst portion 3a. the 
exhaust gas just discharged feom the exhaust port 93 of the engine 90 is introduced into 
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the holes 32 to react with the 6tst honeycomb catalyst portion 3a to be heated by the 
catalyst reaction. So, the high- temperature exhaust gas runs through the second 
honeycomb catalyst portion 4a, and purification ability is advantageously ensured by the 
second honeycomb catalyst portion 4a. Namely, this can advantageously keep the exhaust 
gas of the second honeycomb catalyst portion 4a high in temperature. 

The gas, which runs through the blowing passage 200 placed at the outer sur&ce of 
the jSrst honeycomb catalyst portion 3a, is not substantially purified by the first honeycomb 
catalyst portion 3a. Such gas, however, is purified by the second honeycomb catalyst 
portion 4a, since it runs through the holes 42 of the second hon^comb catalyst portion 4a. 
Accordingly, the exhaust gas is efficiently purified in the second honeycomb catalyst 
portion 4a placed at the downstream, being in a condition that catalytic reaction is 
Q improved. 

p According to the present embodiment, the exhaust gas, discharged finom the exhaust 

Import 93 of the engine 90 to the exhaust passage 2, is purified by both of the first 

'H 

m honeycomb catalyst portion 3a and the second honeycotnb catalyst portion 4a so as to 
increase a purification rate. The former is placed in the small diameter portion 21a being 
C3 formed at the upstream side of the exhaust way 2. The latter is placed at the large 
Ii^l diameter portion 22a being formed in the downstream side separated at a predetermined 
i;: distance in a longitudinal "P" from the outlet of the small diameter portion 21a. Moreover, 
PJ the blowing passage 200, placed in the small diameter portion 21 of the exhaust way 2, can 
suppress the decrease of the engine ou^ut. 

Still, according to the exhaust gas purifying apparatus lA of Embodiment 1, the ratio 
of Sc/St exhibits a proportion of the radial cross sectional area of the catalyst region of the 
first honeycomb catalyst portion 3a with respect to the radial cross sectional area of the 
small diameter portion 21a of the exhaust way 2. The ratio of Sc/St afGects an output and 
a purification rate of HC in the 2— stroke cycle engine 90. Accordingly, the ratio of Sc/S is 
varied in the 1/5-2/3 range. 

The exhaust way 2 has the large diameter portion 22a having a large flow area and 
the small diameter portion 21a having a small flow area. As shown in Figure 1, when the 
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second honeycomb catalyst portion 4a is placed at the large diameter portion 22a, the firat 
honeycomb catalyst portion 3a is placed in the small diameter portion 21a, being near to 
the engine 90 in view of installation- In case of the motorcycle, installation is restricted 
owing to its small— space. The small diameter portion 21a is smaller than the large 
diameter portion 22a in a radial cross sectional area. It is also considered that a 
honeycomb catalyst portion formed of a ceramic honeycomb carrier is placed in the small 
diameter portion 21a. However, this case induces a problem that the area of flowing way 
of the honeycomb— holes is smaller and the passage resistance of the exhaust gas is 
higher, since a wall of the ceramic honeycomb is thicker than that of the metallic earner 
3k- According to the present embodiment, since the carrier 3k of the first honeycomb 
catalyst portion 3a is formed by rolling the flat plate 30 and the wave plate 31 made of 
Pfnetal foil, the wall thickness of the honeycomb of the carrier 3k is thinner than that of the 

Cfceramic honeycomb carrier. So, the area of the flowing way of the holes 32 is ensured to 

m 

fplecrease the passage resistance of the exhaust gas, thereby improving the passage ability 

\| 

the exhaust gas. 

^ The first honeycomb catalyst portion 3a, being near to the exhaust port 93 of the 
Oengine 90, tends to be in high temj^ratures However, the first honeycomb catalyst 
I , portion 3a is formed of metallic carrier 3k, thereby increasing a thermal conductivity to the 
Jjexhaust pipe 2a. This advantageously prevents the metallic carrier 3k of the first 
fyhoneycomb catalyst portion 3a from being injured by heat, althou^ the first honeycomb 
catalyst portion 3a is near to the exhaust port 93 of the engine 90. 

The case of Sc/St=l exhibits that all of the flow way of the small diameter portion 
21a is covered by the first honeycomb catalyst portion 3a. Since the first honeycomb 
catalyst portion 3a forms the blowing passage 200 at the outer circumfetrencial side 
thereof in the present embodiment, the heat quantity received by the first honeycomb 
catalyst portion 3a is suppressed in comparison with the case where Sc/St=l. In this 
meaning, the metallic carrier 3k of the first honeycomb catalyst portion 3a is 
advantageously suppressed from being injured by heat, although the first honeycomb 
catatyst portion 3a is near to the exhaust poet 93 of the engine 90. 
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Embodiment 2 

Embodimeiit 2 is substantially the same as Embodiment 1 in construction, function 
and effect. The surroundings of difference will be hereinafter described. Figure 1 
illustrates an exhaust gas purifying apparatus IB of Embodiment 2. The esdiaust gas 
purifying apparatus IB has an exhaust pipe 2a, a first honeycomb catalyst portion 3b, and a 
second honeycomb catalyst portion 4b. The exhaust pipe 2a forms the exhaust way 2 
communicated with the exhaust port 93 of the 2— stroke cycle engine 90. The first 
honeycomb catalyst portion 3b is placed in a first mounting portion 2f of a small diameter 
portion ( the first catalyst region ) 21b formed at the upstream side of the exhaust way 2. 
The second honeycomb catalyst portion 4b is placed in a second mounting position 2s of 
Qa large diameter portion 22b (the second catalyst region) formed at the downstream side 
l^eparated at a predetermined distance from the small diameter portion 21b in a 
longitudinal direction T" of the exhaust pipes 2a. 

Ill That is to say, the small diameter portion 21b of the exhaust way 2 at the front side 
^"^of the exhaust pipe 2a has an inner diameter of 45nim. The first honeycomb catafyst 
C|5ortion 3b held in the small diameter portion 21b by the stay 8 (shown in Figure 2 ) has 
hjan outer diameter of 35mm, a length of 20mm, and a hole density of 100 cells per squire 
pjinch. The blowing passage 200 is formed between the first honeycomb catalyst portion 3b 
Wsnd the inwall surface 20a of the exhaust pipe 2a. 

The large diameter portion 22b of the exhaust way 2 disposed at the rear side of the 
exhaust pipe 2a has an inner diameter of 90mm- The second honeycomb catalyst portion 
4b held by the parting plate IQK ( shown in Figure 3 ) in the large diameter portion 22b 
about 100mm apart from an outlet of the first honeycomb catalyst portion 3b. The second 
hcnieycomb catafyst pc^on 4b, including the second external sleeve 44, has an outer 
diameter of 75mm, a length of 50mm, and a hole density of 40 cells per squire mdtL 

Embodiment 3 

Embodiment 3 is substantialfy the same as Enibodiment 1 in construction, function 
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and effect- The surroundings of difference will be hereinafter described. Figure 1 also 
illustrates an exhaust gas purifying apparatus IC of Embodiment 3, The exhaust gas 
purifying apparatus IC has an exhaust pipe 2a. a first honeycomb catalyst portion 3c, and a 
second honeycomb catalyst portion 4c. The exhaust pipe 2a farms fhe exhaust way 2 
communicated with the exhaust port 93 of the 2— stroke cycle engine 90. The first 
honeycomb catalyst portion 3c is placed in a first mounting position 2f of a small diameter 
portion (the first catalyst region) 21c formed at the upstream side of the exhaust way 2. 
The second honeycomb catalyst portion 4c is placed in the second mounting position 2s of 
a large diameter portion 22c (the second catalyst region) formed at the downstream side 
separated at a predetermined distance from the outlet of the small diameter portion 21c in 
a longitudinal direction "P" of the exhaust pipe 2a. 
P The small diameter portion 21c of the exhaust way 2 has an inner diameter of 60nmi- 
yirhe first honeycomb catalyst portion 3c is held in the small diameter portion 21c by a 
^ng— shaped parting plate lOK (thinness: 2mm, shown in Figure 2 ). The first honeyconib 
yiatalyst poition 3c, including a first external sleeve 34, has an outer diameter of 35niin, a 
'length of 20mm. and a hole density of 200 cells per squire inch. The blowing passage 200 
Qs formed between the first honeycomb catalyst portion 3c and the inwall surbce 20a of 
ijthe exhaust pipe 2a, 

The large diameter portion 22c of the exhaust way 2 has an inner diameter of 90mm. 
flirhe second honeycomb catalyst portion 4c is held by the ring— shaped parting plate lOK 
(shown in Figure 3 ) in the large diameter portion 22c about 100mm apart from the outlet 
of the first honeycomb catalyst portion 3c. The second honeycomb catalyst portion 4c, 
including the second sleeve 44, has an outer diameter of TOmm, a length of 50mm, and a 
bole density of 100 cells per squire inch. 

Embodiment 4 

Embodiment 4 is substantially the same as Embodiment 1 in construction, function 
and effect. The surroundings of difference will be hereinafter described. Figure 1 also 
illustrates an exhaust gas purifying apparatus ID of Embodiment 4. The exhaust gas 
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purilying apparatus ID has an exhaust pipe 2a, a first honeycomb catalyst portion 3d, and a 
second honeycomb catalyst portion 4d. The exhaust pipe 2a forms the exhaust way 2 
communicated with the exhaust port 93 of the 2- stroke cycle engine 90. The first 
honeycomb catalyst portion 3d is placed in a first mounting position 2f of a small diameter 
portion ( the first catalyst region) 21d formed at the upstream side of the exhaust way 2. 
The second honeycomb catalyst portion 4d is placed in a second mounting portion 2s erf a 
large diameter portion 22d (the second catalyst region) formed at the downstream side 
separated at a predetermined distance from the outlet of the small diameter portion 21d in 
a longitudinal direction "P" of the exhaust pipe 2. 

The small diameter portion 21d of the exhaust way 2 has an iimer diameter of 60inin. 
The first honeycomb catalyst portion 3d is held in the small diameter portion 21d by the 
pstay 8 (shown in Figure 2). The first honeycomb catalyst portion 3d, including the first 
1^ external sleeve 34, has an outer diameter of 35mm, a length of 20mm, and a hole density 
S3 of 100 cells per squire inch. The blowing passage 200 is formed between the first 
III honeycomb catalyst portion 3d and the inwall surface 20a of the exhaust pipe 2a. 

The large diameter portion 22d of the exhaust way 2 has an inner diameter of 90mm, 
O The second honeycomb catalyst portion 4d is held by the ring— shaped parting plate lOK 
Lj (shown m Figure 3 ) in the large diameter portion 22d about 200mm apart fixan the outlet 
^ of the first honeycomb catalyst portion 3d. The second honeycomb catalyst portion 4d has 
m an outer diameter of TOmm, a length of SOmin, and a hole density of 200 cefls per squire 
inch. 

Embodiment 5 

Embodiment 5 is substantially the same as Embodiment 1 in construction, function 
and effect. The surroundings of difference will be hereinafter described. Figure 4 also 
illustrates an exhaust gas purifying apparatus l£ of Embodiment 5. The exhaust gas 
purifying apparatus IE has an exhaust pipe 2a. a first honeycomb catalyst portion 3e, and a 
second honeycomb catalyst portion 4e. The exhaust pipe 2a forms the exhaust way 2 
communicated with the exhaust port 93 of the 2— stroke cycle engine 90. The first 
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honeycomb catalyst portion 3e is placed in a first mounting position 2f of a small diametw 
portion ( the first catalyst region ) 21e formed at the upstream side of the exhaust way 2. 

The second honeycomb catalyst portion 4e is placed in a second mounting position 2s of 
a large diameter portion 22e (the second catalyst region) fanned at the downstream side 
separated at a predetermined distance from the outlet of the small diameter portion 21e in 
a longitudinal direction T" of the exhaust pipe 2. 

In Embodiment 5, the small diameter portion 21e of the exhaust way 2 has an inner 
diameter of 60mm. The first honeycomb catalyst portion 3e is held in the small diameter 
portion 21e by the stay 8 (shown in Figure 2). The first honeyconib catalyst portion 3e, 
including the first external sleeve 34, has an outer diameter of 35mm, a length of 20mm, 
and a hole density of 100 cells per squire inch. The blowing passage 200 is formed 

g between the first honeycomb catalyst portion 3e and the inwall sui&ce 20a of the exhaust 

Cpipe 2a- 

a The large diameter portion 22e of the exhaust way 2 has an inner diameter of 90mm- 
:J The second honeycomb catalyst portion 4e is held by the second stay 8K (shown in Figure 
'AlS), working as a second supporting member, in the large diameter portion 22e about 
p. 100mm apart firom the outlet of the first honeycomb catalyst portion 3e. The stay 8K is 
lu ^'^^^^d °^ * P^te member to decrease a passage resistance of the exhaust gas. The 
~ stay 8K has a first portion 86, a second portion 87, and a third portitMi 88. The firet portion 
nj 86 is brought into contact with the outer circumferential surface 44f of the second external 
sleeve 44 of the second honeycomb catalyst portion 4e by welding. The second portion 
87 is brought into contact with the inwall surfece 20a of the exhaust pipe 2a by welding. 
The third portion 88 is connected with the first portion 86 and the second portion 88. 
Accordingly, the second blowing passage 201 for discharging the exhaust gas is formed by 
the stay 8K between the second external sleeve 44 of the second honeycomb catalyst 
portion 4a and the inwall suifece 20a of the exhau^ pipe 2a. The second honeycomb 
catalyst portion 4e, including the second external sleeve 44, has an outer diameter of 
70mm, a length of SOmm, and a hole density of 2Q0 cells i>er squire inch. According to the 
present embodiment shown in Figures 4 and 5. the exhaust gas is purified by both of the 
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first honeycomb catalyst pooction 3e and the second honeycomb catalyst paction 4e to 
improve a purification rate. Moreover, the second blowing passage 201, placed at the outer 
circumferential side of the second honeycomb catalyst portion 4e, can discharge the 
exhaust gas while ensuring a purification ability, thereby suppressins the decrease of the 
engine output. 

Embodiroent g 

Embodiment 6 is substantially the same as Embodiment 1 in construction, function 
and effect The surroundings of difCerence will be hereinafter described. Figure 6 
illustrates an exhaust gas purifying apparatus IF of Embodiment 6. The exhaust gas 
purifying apparatus IF of Embodiment 6 has an exhaust pipe 2a, a first honeycomb catafyst 
^portion 3a, and a second honeycomb catalyst portion 4a. The exhaust pipe 2a forms an 
pexhaust way 2 communicated with the exhaust port 93 of the 2- stroke cycle engine 90. 
pThc first honeycomb catalyst portion 3a is placed in a first mounting position 2f formed at 
J^jthe upstream side of the exhaust way 2. The second honeycomb catalyst portion 4a is 
yjplaced in the second mounting position 2s formed at the downstream side separated at a 
^predetermined distance from the first honeycomb catalyst paction 3a in a longitudinal 
Indirection "P" of the exhaust pipe 2a. The portion having the first honeycomb catalyst 
O portion 3a and the second honeycomb catalyst portion 4a out of the exhaust pipe 2a is 
jty substantially formed in a straight shape. The blowing passage 200 is formed at the outer 
circum£errencial side of the first honeycomb catalyst portion 3a. The second stay 8K holds 
the second honeycomb catalyst portion 4a, thereby fiorming the second blowing passage 
201 at the out«r circumferrencial side thereof. The ratio of Sc/St is set in the 1/5-2^ 
range. On occasion, the second honeycomb catalyst portion 4a may be held by the parting 
plate lOK (shown in Figure 3) working as the second supporting member. 

Rough Calculation Vajue 

Table 1 shows results of Sc. St, ScySt, and Sc/Sb concerning Embodiments 1—5. 
The value of "Sc", being calculated roughly, contains a cross sectional area of the first 
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external sleeve 34 of the first honeycomb catalyst portions 3a. However, the cross 
sectional area of the first external sleeve 34 can substantially be disregarded, being smaller 
than a cross sectional area of "Sc" or "St". According to Table 1 showing Embodiments 
1-5, the ratio of Sq/St is set in the VS-2/3 range, in the 0.2-0.67 range^ namely in the 
20%- 67% range. So, Enibodiments 1-5 can raise the purification rate of the exhaust gas 
while suppressing the decrease of the en^e ou^uL 



Still, according to Embodiments 1—5, the ratio of Sc/Sb is set in the 0.25- 2.06 i 
namely, the 25%— 206% range. As above— mentioned, "Sc' exhibits the radial cross 
sectional area in the catalyst region of the first honeycomb catalyst portion 3a, namely, the 

area defined by the imier circumferential surface 34i of the first external sleeve 34. "Sb" 

M= 

Qexhibits a radial cross sectional area of the flow way of the blowing passage 200. 

O 

m 
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Table 1 



Rough Calculation Value 




S c 
(mmM 


S t 
(mmM 


Sc/S t 


S c/S b 


Erobodl merit 1 


7 0 7 


19 6 3 


0,3 6 


0.56 


Enbodlneni 2 


9 6 2 


15 9 0 


0.61 


1-53 


Embodiment 3 


9 6 2 


2 8 2 6 


0.3 4 


0.52 


Embodiment 4 


9 6 2 


2 8 2 6 


0.34 


0.52 


Embodiment 5 


9 6 2 


2 8 2 6 


0.34 


0.52 



Table 2 



s 






D 




m 
m 




( mm ) 


( mm ) 




Embodiment 1 


2 0 


3 0 


0.67 




Embodiment 2 


2 0 


3 5 


0.57 




Embodiment 3 


2 0 


3 5 


0 . 5 7 




Embodiment 4 


2 0 


3 5 


0.57 




Embodiment 5 


2 0 


3 5 


0.57 



j y "L" exhibits a length of the first honeycoinb catalyst portion 3a, and "D" ^hibits a 
diameter of the first honeycomb catalyst portion 3a including the first external sleeve 34, 
Table 2 shews "L". "D", and "L/D". 

Example 1 

According to Example 1. the present inventors varied the ratio of Sc/St in using the 
exhaust gas purifyii^ apparatus lA concerning Embodimenti 1. In Example 1, the present 
inventors evaluated a relationship between an output of the engine and a purification rate 
of hydrocarbon (HCX using a 2- stroke cycle engine of the; motorcycle. Figures 7 and 8 
show results. ! 
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(1) About evaluation ( shown in Figure 7) of an output of the 2- stroke cycle engine 
(test condition) 

motorcycle: 120cc motorcycle with a 2- stroke cycle engine 
measurement conditions: full throttle and horsepower in SOOQrpm 

specification: A first honeycomb catalyst portion 3a with an axial length of 20nun was 
placed in an exhaust way having an inner diameter of 50mm, in the front side of the 
exhaust pipe, Then, the diameter of the first honeycomb catalyst portion 3a was varied so 
that the ratio of Sc/St may vary in the 0%- 100% range. 0% means the condition that the 
first honeycomb catalyst portion 3a is not placed. 100% means the condition that all of 
the area of the flowing way of the small diameter portion 21a was closed by the first 
honeycomb catalyst portion 3a. The second honeycomb catalyst portion 4a was placed at 

cjhe rear side 200mm apart from the outlet of the first honeycomb catalyst portion 3a. The 

jjecond honeycomb catalyst portion 4a had an outer diameter of 70mni, a length of 50mm, 

^nd a hole density of 100 cells per square inch. 

ytz) About purification rate of HC (shown in Figure 8) 

^Imotorcycle: 120cc motorcycle with a 2- stroke cycle engine 

C^neasurement condition: ISO Standard 6460 (BO: Intemational Organization for 
liStandardization) 

gspecification: A first honeycomb catalyst portion 3a with a length of 20mm was placed in 
r?Jthe exhaust way having an inner diameter of 45mm in front side of the exhaust pipe. 
Then, the diameter of the first honeycomb catalyst portion 3a was varied so that the ratio 
of Sq/St may vary in the 0%- 100% range. The second honeycomb catalyst portion 4a 
was placed at the rear side 200mm apart from the outlet of the first honeycomb catalyst 
portion 3a. The second honeycomb catalyst portion 4a had an outer diameter of 70mm, a 
length of 50mm, and a hole density of 100 cells per square inch. 

The horizontal axis of Figure 7 shows the proportion of the radial cross sectional area 
of the catalyst region of the first honeycomb catalyst portions 3a with respect to all of the 
area of the flowing way of the small diameter portion 21a not including the first 
honeycomb catalyst portions 3a. In short, the horizontal axis of Figure 7 shows the ratio 
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between the ladial cross sectional area of the catalyst region of the first honeycomb 
catalyst portion 3a and all of the radial cross sectional area of the flowing way of the small 
diameter portion 21a, with the first honeycomb catalyst portion 3a being removed 
Accordingly, the horizontal axis of Figure 7 shows the ratio of Sc/St. The vertical axis of 
Figure 7 shows the horsepower output of the engine 90. As shown by a characteristic 
line of Figure 7, the horsepower of the engine rapidly lowers when the ratio of Sc/St 
exceeds 2/3 ( about 67% ). 

The horizontal axis of Figure 8 shows the proportion of the radial cross sectional area 
in the catalyst region of the first honeycomb catalyst portion 3a with respect to all of the 
area of the flowing way of the small diameter portion 21a. Namely, the horizontal axis of 
Figure d shows the ratio of Sc/St. The vertical axis of Figure 8 shows a purification rate 
pj>f HC. As shown by a characteristic line of Figure 8, the purification rate rapidly lowers, 
Owhen Sc/St is less than 1/5 (20%), Judging from the test results shown in Figures 7 and 
the ratio of Sc/St is preferable in the 1/5-2/3 range, namely the 0^0-0.67 range, the 
1^0%— 67% range, for raising the purification rate of the exhaust gas while suppressing the 




fyLC concemins Embodiments 1—3 in the purification rate of t3ie exhaust gas. Figure 9 
shows the results. Also, the inventors similarly confirmed the exhaust gas purifying 
apparatus concerning Comparison Example 1. The exhaust gas purifying apparatus 
concerning Comparison Example 1 has the exhaust pipe 2a (shown in Figure 1) with the 
exhaust way 2 used in Embodiments 1, 2 and 3, and the cylindrical catalyst placed at the 
center in a radial direction cA the exhaust way 2. The cylindrical catalyst concerning 
Comparison Example 1 included a catalytic layer and a sleeve having an outer diameter of 
35mm. an inner diameter of 33mm, a length of 150mm, and a thickness of 1.0mm. The 
sleeve had a large number of punched— holes having a diameter of 3mm and a fiitch of 
6nun . The pimched— holes were communicated with an iimer circumferential sur&ce and 




^decreasing of the engine output. 




The inventors confirmed the effect of the exhaust gas purifying a^^paiatus lA, IB, and 



an outer circumferential suriace thereot Evaluation was carried out as follows; 
engine : 50cc, 2— stroke cycle engine 
evaluation mode: ISO 6460 

As shown in Figure 9, Comparison Example 1 shows that a purification rate of HC is 
less than 50% and a purification rate of CO is about 50% — an unsatis&ctoiy ability. M 
the meantime, Embodiments 1—3 shows that a purification rate of HC is more than 60% 
and a purification rate of CO is more than 60% — an satis&ctory ability. 

Other Example 

According to Embodiment 1, the second honeyconib catalyst portion 4a is placed in 
the large diameter portion 22a, and the first honeycomb catalyst portion 3a is placed in the 

P--S. 

--small diameter portion 21a — the present invention is not limited to this construction- 
^r^or example, both of the first honeycomb catalyst portion 3a and the second honeycomb 
Catalyst portion 4a may sometimes be placed in the large diameter portian 22a. In 
jaddition, the present invention is not limited only within the above-mentioned 
--embodiments shown in the drawing. 
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